The room temperature reactions of a series of 1,2-dialkoxyalkanes ROCH 2 CH(R′)OR′′ with MX 5 (M = Nb, Ta; X = Br, I) in 1:1 ratio result in single C−O bond cleavage and high-yield formation of the halo-alkoxides 
Among early transition metal halides, the coordination chemistry of the pentahalides of niobium and tantalum, MX 5 (M = Nb: X = F, 1a; X = Cl, 1b; X = Br, 1c; X = I, 1d; M = Ta: X = F, 1e; X = Cl, 1f; X = Br, 1g) [1] , has not been exhaustively explored so far. This is probably related to the moisture-sensitivity of these oxophilic materials, which makes their preparation and storage difficult.
Nevertheless, an increasing interest in the use of 1 in metal-mediated synthesis has grown up in the recent years [2] ; this is consequence of the unusual and striking behaviour exhibited by such complexes, in comparison with other early transition metal halides [3] .
In view of the paucity of information available on the reactivity of 1, some years ago we bifunctional O-donors may proceed giving uncommon transformations. In particular, the room temperature reaction of 1b,f with a two-fold excess of dme leads to selective conversion into MOCl 3 (dme), methyl chloride and 1,4-dioxane [5d-e] . This outcome is unprecedented, on account of the fact that 1,4-dioxane formation implies the establishment of new C-O bonds, other than C-O cleavages. Actually the activation of ethers or diethers, by means of oxophilic metal derivatives, is generally limited to the breaking down of the organic substrate into smaller fragments [5d,e] .
On the other hand, the fluorides 1a,e are able to activate dme affording 1,4-dioxane and dimethyl ether at high temperature [5a] ; the process does not affect the [MF 5 ] frame and occurs also in catalytic conditions.
In consideration of the interesting results achieved by studying the direct interaction of 1 with limited amounts of bifunctional oxygen substrates, we moved to see the reactivity of the heavier niobium and tantalum pentahalides, i.e. 1c,d,g, with diethers of the type ROCH 2 CH(R′)OR′′. It has to be noted that such metal species were even less studied in the past than the lighter congeners [3a,b,6] . This is certainly associated with the extreme moisturesensitivity, due to the relatively low M-X (M = Nb, Ta; X = Br, I) bond energy.
Our purpose is to expand the knowledge on the role possibly played by 1 in organic reactions, with the aim to contribute to develop the use of these oxygen-affine materials in metaldirected syntheses. Advancements in this field should be desirable also taking into account that niobium and tantalum are essentially disposable [7] and are considered biocompatible elements [8] . The experimental results discussed herein have been accompanied by computational analyses, carried out by B3LYP/LANL2DZ method; the latter has previously revealed to be effective in predicting some chemistry of MX 5 (M = Nb, Ta; X = F, Cl) with dme [5a] . In conclusion, we would like to remark that the reactions of MX 5 (X = Cl, Br, I) with 1,2- In the previous Section, we have seen that NbBr 5 reacts with dme in 1:1 ratio yielding the monoalkoxo complex 2a. In view of the fact that the B3LYP/LANL2DZ computational method allowed to predict the structures of compounds 3a and 4a [5a] , we have optimized the gas-phase structure of 3b by the same computational method. Making reference to Figure 1 , a selection of bond lengths (Å) and angles (deg) is reported in Table 1 . Although the calculations referred to the gas phase, they could be satisfactorily extended to the solid state and to solutions of non-polar solvents. Figure 1 and Table 1 is exoergonic with ∆G°r comparable to that calculated for the transformation 1b → 4a (eqn. (1)).
Results and Discussion
Somehow surprisingly, the combination of NbBr 5 with a two-fold excess of dme leaves one equivalent of organic material unreacted, thus 2a is obtained as main metal product (see Scheme 4). In other terms, the pathway leading to 4b and 1,4-dioxane from 1c/dme (eqn. (1) Salient spectroscopic feature of 5b is given by the IR absorption at 857 cm -1 , accounting for the Nb=O interaction (the corresponding value calculated for the gas phase is 892 cm -1 ). In addition, the 1 H NMR spectrum (in CDCl 3 ) shows the two peaks due to the dme ligand, falling at 4.30 (CH 2 ) and 3.93 ppm (CH 3 ).
The molecular structure of 5b is in Figure 2 , whereas selected bond lengths and angles are reported in Table 2 . The asymmetric unit of 5b contains two independent molecules located in general positions. In view of the very similar bonding parameters, only the parameters of one molecule will be discussed. The structure is closely related to the ones previously reported for Table 2 , evidencing good agreement between experimental data for the solid state and calculated values for the gas phase. In the present Section, we deal with the 1:2 molar reactions of Nb(V) bromides and iodides with 1,2-dialkoxyalkanes (see Table 3 ). They have been performed in NMR tubes in CDCl 3 solution, using CH 2 Cl 2 as NMR standard. 
Conclusions
In this paper, we have presented some new aspects concerning the chemistry of niobium and tantalum pentahalides with 1,2-dialkoxyalkanes. computer calculations suggest that this process is highly exoergonic.
Experimental

General procedures
All manipulations of air and/or moisture sensitive compounds were performed under atmosphere of pre-purified Argon using standard Schlenk techniques. The reaction vessels were oven dried at 150°C prior to use, evacuated ( (Nb-O-Nb) , 5b. 
